Highly efficient targeted transduction of undifferentiated human hematopoietic cells by adenoviral vectors displaying fiber knobs of subgroup B.
Human hematopoietic stem cells (HSCs) are poorly transduced by vectors based on adenovirus serotype 5 (Ad5). This is primarily due to the paucity of the coxsackievirus-Ad receptor on these cells. In an attempt to change the tropism of Ad5, we constructed a series of chimeric E1-deleted Ad5 vectors in which the shaft and knob of the capsid fibers were exchanged with those of other Ad serotypes. In all these vectors, the Ad E1 region was replaced by an expression cassette containing the cytomegalovirus immediate-early promoter and the gene for enhanced green fluorescent protein (GFP). Experiments performed in vitro showed an efficient transduction of umbilical cord blood (UCB) monocytes, granulocytes, and their precursors as well as the undifferentiated CD34(+) CD33(-) CD38(-) CD71(-) cells by Ad5 vectors carrying Ad subgroup B-specific fiber chimeras (Ad5FBs). In the latter subpopulation, which comprises less than 1% of the CD34(+) cells and is highly enriched with cells repopulating immunodeficient mice, more than 90% of the cells were GFP(+). Transduction by Ad5FBs of the less primitive fraction within UCB CD34(+) cells was significant lower. Actually, the transduction frequency and GFP level declined gradually with increased expression of the CD33, CD38, and CD71 antigens. Flow cytometric analysis of transduced UCB CD34(+) cells that were cultured for 5 days on an allogeneic human bone marrow stroma layer showed maintenance of the phenotypically defined HSCs at levels similar to those of control cultures. The latter finding indicates that neither the transduction procedure nor the high levels of GFP were toxic for these cells.